Abstract
Introduction

49
Sheep farmers consider lameness an important welfare problem (Goddard et al., 2006) . Traditionally, intervention messages have consisted of generic, mass-produced printed 68 material distributed to the population by mail (Kreuter et al., 1999) . These reach many people 69 4 at little expense but might not be effective (McCaul and Wold, 2002) . One method of 70 improving the persuasiveness of an intervention message is through message framing 71 (Kahneman and Tversky, 1979) , in the current example of footrot, focusing on losses 72 incurred by not adopting best practice (e.g. 10% of sheep will be lame) or the gains that 73 would be received by doing so (e.g. 98% of sheep will be sound). In human health, loss 74 framed messages are more effective at promoting increased levels of detection behaviours interactive, but due to cost and time constraints its use is limited (Kreuter et al., 1999) .
91
In the current study, we tested the efficacy of three intervention trial types (postal, group and 92 one-to-one) on farmer uptake of an intervention message for best practice to treat lame sheep. 
Development and testing of the intervention message and documents
108
The intervention was a message to encourage farmers to adopt best practice to minimise Following this, the researcher(s) and farmer examined some lame sheep that the farmer had 138 gathered. Throughout, LG and the farmer discussed best practice and whether a strategy 139 could be identified so that the farmer could adopt the Six steps. The visits lasted 1 -2.5 hours.
7
The farmer was sent a letter summarising the discussion and detailing flock specific advice 141 within two weeks of the visit. All farmers in the one-to-one trial received the gain framed 142 intervention message. In 2014, follow-up visits were used to discuss changes in the 143 management of footrot on these farms. Holly O'Kane, who was blind to the discussions at the 144 first visits, conducted follow-up visits following a semi structured interview script. 
146
Group intervention trial
Change in prevalence of lameness and participants' behaviour between 2013 and 2014
189
The number pf flocks with a mean period prevalence of lameness between 5% and 15% in 190 2013, indicating that these sheep were not being managed using best practice (lameness 5%) 191 and also that there was not an epidemic of lameness in the flocks (lameness 15%) was 192 calculated.
193
For all respondents, respondents with 5 -15% prevalence of lameness, one to one, group and 
229
The models were developed using a manual forward stepwise approach in MLwiN version and 2014, the reduction in geometric mean period prevalence of lameness, proportional 258 reduction in lameness and within flock reduction in lameness was greatest in the one-to-one 259 intervention trial (7.6% (7.1 -8.2%) to 4.3% (3.6 -5.0%), 35%, 72%) followed by the group 260 trial (4.5% (3.9 -5.0%) to 3.1% (2.4-3.7%), 27%, 55%) and then the postal trial (from 3.5%
261
(3.3 -3.7%) to 3.2% (3.1 -3.4%), 21%, 43%). Flocks in the one-to-one trial had the greatest 262 absolute and relative reduction in prevalence of lameness, followed by the group, and then 263 the postal intervention trials (Tables 3 and 4) . 
Participants management and opinions in the 2014 questionnaire, all trials
265
Only 24% of farmers in the control TA1 reported that they had had no written information (Table 5) . Overall, farmers caught sheep more promptly and when fewer in a group 272 were lame than in 2013 and, possibly as a consequence, they were more likely to report that (Table 6 ). For all but TA7 the 282 confidence intervals (CI) did not include unity (Table 6 ). Both loss and gain framed messages
283
were associated with a reduction in the prevalence of lameness and 95% CI excluded unity.
284
When flocks were grouped by loss (TA 2-4) and gain (TA5-7) framed messages compared confidence intervals were that they included unity. The model fit was good ( Figure S1 ).
289
There was insufficient power in the group trial to investigate loss and gain framed messages. the likelihood of changing behaviour, this had not been evaluated in an intervention trial.
306
All three intervention trial types led to a significant reduction in prevalence of lameness. The 307 increased reduction in prevalence of lameness followed a "dose-response" effect, with 308 farmers who received greatest exposure to the intervention message in the one-to-one trial
309
having the greatest change in prevalence of lameness, followed by the group, and then the 
333
Resources were greatest for the one-to-one trial and the benefits were greatest. This than one-to-one facilitation, at least initially, because they are more like the group trial, but 339 the benefit might accrue with repeated meetings.
340
The success of the group trial adds weight to the popularity of this approach for knowledge 
363
To test the impact of postal trial arm allocation (Table 6) it is negatively associated with prevalence of lameness (Winter et al., 2013) .
371
Overall there was a 20-29% reduction in prevalence of lameness in the postal trial (Table 3) .
372
Gain and loss framed intervention messages had similar influence. nudging to treat sheep more promptly, changed their behaviour more than LC3 farmers.
389
According to the theory of planned behaviour one could argue that LC2 farmers were more 390 ready to change than LC3.
391
Farmers were selected from the whole population of English sheep farmers, however, those 392 who participated had indicated that they were interested in taking part in research into (Table 3) . This was lower than the maximum predicted ( prevalence 5 -15%, this would be a reduction in global mean prevalence of lameness from 400 the 2014 value of 5% to 3.5%.
401
The biggest behavioural change was in relation to foot trimming (Table 5 
Conclusions
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